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* NOTICES * 


JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 


l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows ^e word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the air conditioner for cars which air-conditions the 

driver's cabin of a car, for example, a truck. 

[0002] 

[Description of the Prior Art] The air conditioner for air-conditioning the driver's cabin of a car, for 
example, a truck, has the compressor which engine power is transmitted with a belt etc. and driven. For 
this reason, there is a problem of changing air conditioning capacity sharply in response to the effect of 
engine-speed change according to the transit situation of a car. Moreover, when an engine stops, there is 
a fault that air conditioning also stops. 

[0003] As a means to cope with such nonconformity, the cooler by the cold reserving material, the 
heater by accumulation material, etc. are marketed. When using the cooler by the cold reserving 
material, a part of piping of the refrigerating cycle of an air conditioner branches, and a cold reserving 
material is attached in the branch line. Cold energy is stored by the cold reserving material during 
operation of an air conditioner, and that stored cold energy is emitted to the time of engine-speed 
lowering (at the time of air conditioning capacity lowering), and an engine shutdown by this anchoring 
in a driver's cabin. The heater by accumulation material is also the almost same configuration except for 
the point used as an object for heating. 
[0004] 

[Problem(s) to be Solved by the Invention] When using the cooler by the cold reserving material, and 
the heater by accumulation material, modification is needed for piping of a refrigerating cycle etc. This 
modification leads to lifting of product cost. Moreover, after heat dissipation before storing heat again 
and reproducing, time amount is taken too much, and there is also a fault that neither cooling nor heating 
can be performed in the meantime. 

[0005] This invention is a thing in consideration of the above-mentioned situation, and the place made 
into that object is to offer the air conditioner for cars excellent in the dependability which can air- 
condition a driver's cabin in the comfortable condition quick moreover, without causing lifting of cost 
irrespective of rotational frequency change and a halt of an engine. 
[0006] 

[Means for Solving the Problem] The air conditioner for cars of invention concerning claim 1 consists of 
an outdoor unit prepared outside the indoor unit prepared in the driver's cabin, and the driver's cabin, and 
operates with the output of the generator generated under the power of the engine of a car. 
[0007] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained with 
reference to a drawing. As shown in drawing 1 , a car 1, for example, a reefer, is equipped with a pallet 
4 behind an engine room 3 and a driver's cabin 2 down the driver's cabin 2, and it is loading the 
container 5 into the pallet 4. The engine 6 which is a source of power is held in the engine room 3, 
[0008] Indoor unit 20a of the air conditioner 20 later mentioned in a driver's cabin 2 is held, and outdoor 
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unit 20b of this air conditioner 20 is attached in the tooth-back section outside [ 2 ] a driver's cabin 2 (for 
example, a driver's cabin). In addition, the plug 21 is drawn from indoor unit 20a. 
[0009] The generator 1 1 is held in the engine room 3 with the above-mentioned engine 6. The converter 
(the 1st transducer) 12, the voltage regulator 13, and the auxiliary dc-battery 14 are formed in the pallet 

4. 

[0010] The refrigerator machine 30, for example, a refrigerator, is held in the container 5. This 
refrigerator 30 has the plug 3 1, the DC inverter (the 2nd converter) 32, and the fan motor 33 in a 
warehouse at least. 

[001 1] On the other hand, as shown in drawing 2 , the above-mentioned generator 1 1 is connected with 
the engine 6 through the pulley 7, the belt 8, and the pulley 9. A generator 1 1 is generated in response to 
the power of an engine 6, and outputs alternating voltage. The output of this generator 1 1 is changed 
into direct current voltage by the above-mentioned converter 12. 

[0012] The voltage regulator 13 is connected to the converter 12. A voltage regulator 13 adjusts the 
output of a generator 1 1 so that the output voltage of a converter 12 may serve as a value according to 
the command from the main control section 40. 

[0013] The auxiliary dc-battery 14 and power receptacles 15 and 16 are connected to the outgoing end 
of a converter 12, and the plug 21 of an ai £ conditioner 20 and the plug 3 1 of a refrigerator 30 are 
connected to power receptacles 15 and 16. The auxiliary dc-battery 14 will discharge, if it charges with 
the output voltage and the output voltage of a converter 12 becomes under a predetermined value, when 
the output voltage of a converter 12 is beyond a predetemiined^JH5___ 

[0014] An air conditioner 20 consists of above-mentioi(ed indo orumtgD^ and outdoor unit 20b. Indoor 
unit 20a has the sensor 29 whenever [ control-section 28 and room air temperature ] while having the 
DC inverter 22 which changes into the alternating voltage of predetermined frequency (and level) the 
direct current voltage (the output voltage of a converter 12, or electrical potential difference of the 
auxiliary dc-battery 14) inputted through a plug 21jy switching, an d the indoor fan motor 23 which 
operates with the output of this DC inverter ^ZrO^MooimnLlOh^^ the D Cjnverters 2 4 and 26 which 
change into the alternating voltage of predetermined frequency (and level) the direct current voltage 
inputted through a plug 21 by switching, the outdoor fan motor 25 which operates with the output of 
these DC inverters 24 and 26, and the compressor motor 27. The brushless DC motor which consists of 
Rota which has the stator which has a coil, and a permanent magnet as the indoor fan motor 23, the 
outdoor fan motor 25, and a compressor motor 27 is adopted. A brushless DC motor is more efficient 
than an AC motor. 

[001 5] A refrigerator 30 has the control section 36 and the temperature sensor 37 in a warehouse while 
having the DC inverters 32 and 34 which change into the alternating voltage of predetermined frequency 
(and level) the direct current voltage (the output voltage of a converter 12, or electrical potential 
difference of the auxiliary dc-battery 14) inputted through a plug 3 1 by switching and the fan motor 33 
in a warehouse which operates with the output of these DC inverters 32 and 34, and the compressor 
motor 35. As the fan motor 33 in a warehouse, and a compressor motor 35, a brushless DC motor is 
adopted like the above. 

[0016] The control section 28 of an air conditioner 20 and the control section 36 of a refrigerator 30 are 
connected to the main control section 40. The main control section 40 has the function which displays 
the situation of control by actuation and the display 41 while controlling the whole power unit for cars 
concerned according to actuation of actuation and a display 41 . In addition, the plug 17 for in-the-city 
power-source connection is connected to the input edge of a converter 12. ^ — - ^ 
[0017] Drawing 3 shows the example of outdoor unit 20a and outdoor unit 20b / fhe compressor 5 1 i& / 
held in outdoor unit 20b, and the i ndoor heat exchanger 53 of indoor unit 20a is connected to the 
refrigerant delivery of the com pressor 51 thr ough a four-way valve (not shown) and the refrigerant 
piping 52. The compressor 51 contains the above-mentioned compressor motor 27. And the outdoor heat 
exchanger 55 of outdoor unit 20b is connected to i ndoor heat exchanger 5 3 through the refrigerant 
piping 54 and a pressure reducer (not shown), for example, an expansion valve, and the refrigerant inlet 
port of the above-mentioned compressor 51 is connected to the outdoor heat exchanger 55. The 
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refrigerant piping 52 and 54 is arranged between the inside and outside of a driver's cabin 2 through 
opening 2a formed in the tooth-back section of a driver's cabin 2. In this way, the heat pump type 
refrigerating cycle in which an air conditioning is possible is constituted between indoor unit 20a and 
outdoor unit 20b. 

[0018] Indoor unit 20a has the indoor fan 56, the air cleaner 58, and the drain receptacle 59 other than 
indoor heat exchanger 53. The indoor fan 56 operates with the above-mentioned indoor fan motor 23, 
inhales the air in a driver's cabin 2 through an air cleaner 58 and indoor heat exchanger 53, and bursts 
into laughter in a driver's cabin 2 by making the sink air into the air for air conditioning. The drain 
receptacle 59 receives the drain which hangs down from indoor heat exchanger 53 and falls. 
[0019] The drain waste pipe 60 is connected to the pars basilaris ossis occipitalis of the drain receptacle 
59. The drain waste pipe 60 is drawn by outdoor through the above-mentioned opening 2a, and 
discharges the drain in the drain receptacle 2 to outdoor. 

[0020] In addition, the dip ******** tilt rise to the upper part is free for a driver's cabin 2. Maintenance 
of as opposed to various components, such as an engine 6, a generator 1 1, etc. of components of an 
engine room 3, by this tilt rise is possible. 

[0021] Below, an operation of the above-mentioned configuration is explained. If an engine 6 starts, a 
generator 1 1 will drive under the power of the engine 6. Thereby, a generator 1 1 generates electricity 
and the output voltage (alternating voltage) of the generator 1 1 is changed into direct current voltage by 
the converter 12. 

[0022] If cooling start-up actuation of an air conditioner 20 and start-up actuation of a refrigerator 30 are 
performed by actuation and the display 41, control sections 28 and 36 will be ordered in a start up from 
the main control section 40. Thereby, the DC inverters 22, 24, 26, 32, and 34 are started. 
[0023] The DC inverters 22, 24, and 26 of an air conditioner 20 change the output voltage (direct current 
voltage) of a converter 12 into the alternating voltage of predetermined frequency. The indoor fan motor 
23, the outdoor fan motor 25, and the compressor motor 27 operate with the output voltage of these DC 
inverter, and cooling operation of an air conditioner 20 is started. That is, the air in a driver's cabin 2 is 
inhaled and cooled by indoor unit 20a, and the cooled air blows off in a driver's cabin 2 as air for 
cooling. In addition, when heating start-up actuation is performed, the flow of a refrigerant is switched 
by the four-way valve, heating operation is performed, and the air for heating blows off in a driver's 
cabin 2. 

[0024] Ta is detected [ whenever / room air temperature ] whenever [ room air temperature / of a driver's 
cabin 2 ] by the sensor 29 at the time of operation of this air conditioner 20. A control section 28 detects 
the difference of the detection temperature Ta and whenever [ setting-out room air temperature / of 
actuation and a display 41 ] as an air conditioning load, and controls the output frequency of the DC 
inverter 26 according to the air conditioning load. The rotational frequency of the compressor motor 27 
changes, compressor capacity (= cooling capacity) changes with these control, and Ta is maintained 
whenever [ room air temperature ] whenever [ setting-out room air temperature ]. 
[0025] The DC inverters 32 and 34 of a refrigerator 30 change the output voltage (direct current voltage) 
of a converter 12 into the alternating voltage of predetermined frequency. The fan motor 33 in a 
warehouse and the compressor motor 35 operate with the output voltage of these DC inverter, and 
operation of a refrigerator 30 is started. Namely, a refrigerator 30 inhales the air in a warehouse, cools, 
and blows off in a warehouse by carrying out the cooled air to refrigeration. 

[0026] The temperature Tb in a warehouse of a refrigerator 30 is detected by the temperature sensor 37 
in a warehouse at the time of operation of this refrigerator 30. A control section 36 detects the difference 
of the detection temperature Tb and the temperature in a setting-out warehouse of actuation and a 
display 41 as a refrigeration load, and controls the output frequency of the DC inverter 34 according to 
the refrigeration load. The rotational frequency of the compressor motor 35 changes, compressor 
capacity (= refrigeration capacity) changes with these control, and the temperature Tb in a warehouse is 
maintained by the temperature in a setting-out warehouse. 

[0027] The main control section 40 usually adjusts the output of a generator 1 1 with a voltage regulator 
13 so that the output voltage of a converter 12 may serve as constant value irrespective of rotational 
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frequency change of an engine 6. As constant value, more than 100V is selected from the point that the 
compressor of a home air conditioner can be diverted as a compressor 51 of an air conditioner 20, from 
an effectiveness side. 

[0028] However, the main control section 40 judges whether the power buildup is what is settled in the 
rated output of a generator 1 1, when the air conditioner 20 and the operation situation of a refrigerator 
30 are supervised by data transmission and reception with control sections 28 and 36 and are judged that 
power buildup is required for operation of an air conditioner 20, and operation of a refrigerator 30. If 
this judgment result is affirmation (i.e., if it is in the situation that allowances are in the capacity by the 
side of a power source, and power buildup can be coped with), the main control section 40 will raise the 
output of a generator 1 1 with a voltage regulator 13, and will meet the demand by the side of a load. 
[0029] If a judgment result is negation (i.e., if it is in the situation that power buildup cannot be coped 
with), the main control section 40 will tell an air conditioner 20 and a refrigerator 30 about the purport 
which there are no allowances in the capacity by the side of a power source, and cannot meet the 
demand by the side of a load. In the carrier beam air conditioner 20 and a refrigerator 30, the output 
frequency of the DC inverters 26 and 34 is adjusted in the reduction direction in this notice. 
[0030] If a driver separates from a reefer 1 and an engine 6 is suspended, a generation of electrical 
energy of a generator 1 1 will stop, and the output will serve as zero. At this time, the auxiliary dc-battery 
14 discharges and that discharge voltage (direct current voltage) is supplied to the DC inverters 22, 24, 
26, 32, and 34. Thereby, operation of an air conditioner 20 and a refrigerator 30 is continued. 
[003 1] If the reefer 1 which finished operation returns to a car barn, while an engine 6 will be 
suspended, operation of an air conditioner 20 and operation of a refrigerator 30 are suspended by 
actuation of actuation and a display 41. 

[0032] If a car barn has a facility of a power source (for example, commercial alternating current power 
source) in the city and the plug 17 of a reefer 1 is connected to this power source in the city, supply 
voltage in the city will be changed into direct current voltage by the converter 12, and the auxiliary dc- 
battery 14 will be charged with the output voltage of that converter 12. This charge is preparation for 
operation of the next time of a reefer 1 . 

[0033] As mentioned above, quick moreover, a driver's cabin 2 can be air-conditioned in the 
comfortable condition by forming the air conditioner 20 for cooling / heating of a driver's cabin 2. Since 
neither the cooler by cold reserving material like before nor the heater by accumulation material is used 
especially, while modification of refrigerating cycle piping becomes unnecessary and being able to 
suppress lifting of cost, the build up time of cooling or heating is shortened substantially. The same full- 
scale air conditioning as an air conditioner for home use is possible. 

[0034] It can operate by stability and proper capacity in the usual state of an air conditioner 20 and a 
refrigerator 30, without receiving effect in rotational frequency change of the engine 6 according to the 
transit situation of a reefer 1, since he is trying for a voltage regulator 13 to adjust the output of a 
generator 1 1 so that the ac output of a generator 1 1 may be changed into direct current voltage by the 
converter 12 and the output voltage of a converter 12 may usually serve as constant value. 
[0035] Since the auxiliary dc-battery 14 is formed, also after the engine 6 has stopped (at the time of an 
idle stop), operation of an air conditioner 20 and a refrigerator 30 can be continued, and whenever 
[ room air temperature ], and the temperature in a warehouse can always be maintained at an optimum 
state. 

[0036] Since it is the configuration of preparing both indoor unit 20a and outdoor unit 20b of an air 
conditioner 20 in a driver's cabin 2, the piping activity between both units is easy. Since both indoor unit 
20a and outdoor unit 20b move even when the tilt rise of the driver's cabin 2 is carried out especially, the 
refrigerant piping 52 and 54 between both units breaks, or nonconformity, like a refrigerant gas leaks 
from a piping connection can be prevented. 

[0037] Since the drain waste pipe 60 is drawn from indoor unit 20a outside the driver's cabin 2, the drain 

of indoor heat exchanger 53 can be certainly discharged outside a driver's cabin 2. 

[0038] Since the air cleaner 58 is formed in indoor unit 20a, clarification of the air which became 

[ pollen / the dust in a driver's cabin 2, tobacco smoke, ] dirty can be carried out finely, and a driver's 
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cabin 2 can be supplied. 

[0039] Since power conversion from a generator 1 1 to each brushless DC motor ends in two steps, the 
power loss accompanying power conversion can be controlled as much as possible. Control of this 
power loss leads to doubling also with the effectiveness of the brushless DC motor itself being good, 
and mitigating substantially the burden placed on an engine 6. As a result, the fuel consumption and the 
amount of emission gas of an engine 6 can be reduced, and the effectiveness which is the field of 
energy-saving nature and environment nature, and was excellent is acquired. 
[0040] In the situation that a load side requires big power, since the output of a generator 1 1 will be 
raised with a voltage regulator 13 if allowances are in the capacity by the side of a power source, a load 
side will be told about that in response to the demand by the side of a load if there are no allowances in 
the capacity by the side of a power source, and the output frequency of DC inverter is adjusted in the 
reduction direction, optimal operation which the power-source and load side both took into 
consideration can be performed, and improvement in dependability can be aimed at. Since plugs 15 and 
16 are adopted, also when exchanging an air conditioner 20 and a refrigerator 30, a quick and suitable 
activity is possible. 

[0041] In addition, as shown in drawing.4 , while adopting the drain receptacle 59 with the depth and 
forming two exhaust ports in the pars basilaris ossis occipitalis of that drain receptacle 59, the drain 
waste pipe 60 of the form where the upper part was divided into two branch pipes 61a and 61b is 
adopted, and you may make it connect the branch pipes 61a and 61b of this drain waste pipe 60 to two 
exhaust ports of the drain receptacle 59. In this case, the drain waste pipe 60 is drawn outside a driver's 
cabin 2 through proper paths other than opening 2a. 

[0042] According to such a configuration, at the time, the drain in the drain receptacle 59 flows into both 
branch pipes 61a and 61b through both exhaust ports, and where [ that the tilt rise of the driver's cabin 2 
is not carried out ] the tilt rise of the driver's cabin 2 is carried out, the drain in the drain receptacle 59 
usually flows into branch-pipe 61a through the exhaust port by the side of the front at least. Thereby, the 
drain in the drain receptacle 59 can be certainly discharged outside a driver's cabin 2 irrespective of the 
existence of a tilt rise of a driver's cabin 2. In addition, deformation implementation is variously possible 
for this invention in the range which is not limited to the above-mentioned operation gestalt and does not 
change a summary. 
[0043] 

[Effect of the Invention] The air conditioner for cars excellent in the dependability which can air- 
condition a driver's cabin in the comfortable condition quick moreover can be offered without causing 
lifting of cost irrespective of rotational frequency change and a halt of an engine according to this 
invention, as stated above. 

[Translation done.] 
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